IMPORTANCE Improving the quality of health care for general medical patients is a priority, but the organization of general medical ward care receives less scrutiny than the management of specific diseases. Optimizing teams' performance improves patient outcomes in other settings, and interdisciplinary practice is a major target for improvement efforts. However, the effect of interdisciplinary team interventions on general medical ward care has not been systematically reviewed.
; yet, the fundamental organization of ward-based care receives less attention than the management of specific diseases. Systems of general medical ward care are usually unchanged across successive generations of health care professionals, in contrast to the dynamic developments in the treatment of individual pathological conditions. We identified 5 paths by which organizations may seek to improve the quality and safety of health care on the general medical ward: staffing levels and team composition; staff communication and collaboration; standardization of the processes of health care; early treatment of deteriorating patients; and changes in the local safety climate. 5 We focus here on interdisciplinary communication and collaboration. Physicians are increasingly required to formalize their interdisciplinary practice, which is a measure widely believed to improve efficiency; yet, to our knowledge, a systematic assessment of interdisciplinary care specific to the general medical ward setting has not been published. Defining the measures on which to base that assessment is difficult; there is no consensus as to the metrics that best reflect the quality of general medical ward care. Quality can relate to structures, processes, or outcomes. 6 Interpretation of outcome data can be contentious, although debate largely focuses on the inappropriate use of outcomes (rather than processes) to rank institutions' comparative performance. 7 In research, outcome data are of more use 7 ; they are also directly meaningful for patients and potentially influenced by interdisciplinary interventions. Interdisciplinary operating room safety checklists, for example, reduce surgical morbidity and possibly mortality, [8] [9] [10] and complex cultural interventions in the intensive care unit (ICU) reduce catheter-associated bloodstream infections. 11, 12 We therefore conducted a systematic review to describe the range of objective patient outcomes used in studies of the general medical ward environment, and to evaluate the performance of interdisciplinary team care interventions against them. Interdisciplinary team care can be defined as the structured working practices that dictate which different health care practitioners interact together to contribute to patient care, as well as when and how they do so. This definition incorporates staff who are routinely expected to attend to the patient (eg, nurses and ward physicians) as well as those who intermittently provide specialist review and advice.
Methods

Data Sources and Searches
We searched the EMBASE, MEDLINE, and PsycINFO databases for English-language studies published from January 1, 1998, through December 31, 2013 (see eMethods in the Supplement for the full search strategy). We also manually searched the reference lists of included studies. Ethics approval was not required because the study was conducted using existing published data.
Eligibility Criteria
We included primary reports of interdisciplinary team care interventions on adult general medical wards in which the interventions were evaluated against an objective patient outcome (eTable 1 in the Supplement). Interventions that relied solely on a staff member taking on a dedicated coordinating or facilitating role (eg, case management) were excluded, as were interventions that targeted the continuation of care by a similar group during the following shift (eg, handoff processes). Interventions focused on the period of inpatient hospitalization. Randomized controlled trials (RCTs), studies with an appropriate comparison group, and interrupted time series were included. We used the criteria and terminology of the Cochrane Effective Practice and Organization of Care 13 review group to define study type.
Study Selection
One investigator (S.P.) reviewed each title and abstract to determine the study's eligibility. A second reviewer (R.D.) independently screened 15% of the titles and abstracts to assess the reliability of the inclusion and exclusion criteria. Studies that met the criteria were examined in full by both reviewers, and the final set of studies was confirmed after discussion with a third reviewer (N.S.).
Data Extraction and Risk of Bias Assessment
Two reviewers (H.A. and S.P.) extracted data from each study. When required information was not initially available, authors were contacted for further data or clarification. Two reviewers (B.E.B. and S.P.) independently assessed the risk of bias for each study, with disagreements resolved by consensus. We used predefined criteria based on the Cochrane Effective Practice and Organization of Care group's guidance, 14 to rate studies as having low, medium, or high risk of bias. Other systematic reviews of heterogeneous health care interventions use a similar approach. 15 Interventions were classified as low, medium, or high intensity. No single measure of intensity could adequately be applied to such heterogeneous studies, but factors taken into account included the frequency of the mandated use of the intervention; autonomy of the individuals on the interdisciplinary team to enact recommendations; resource provision; and follow-up.
Statistical Analysis
We categorized interventions based on their focus on interdisciplinary team composition or practice, and subcategorized interdisciplinary composition interventions by the type of specialist input they delineated. We describe the studies' outcome measures and the adjustment methods used to account for their patient case mix. The figure's exploratory analysis indicates no significant effect of interdisciplinary team care interventions on length of stay. This was the case for each of the 2 subcategories: interventions altering interdisciplinary team composition (ITC-C; weighted mean difference, 0.087; 95% CI, −0.083 to 0.257) and interventions altering interdisciplinary team practice (ITC-P; weighted mean difference, 0.001; 95% CI, −0.035 to 0.037). Several studies did not seek improvements in these outcomes per se, targeting a different aspect of care. Interventions involving infectious disease specialists, for example, were often restrictive in nature, advocating narrower-spectrum antibiotic choices or oral rather than intravenous therapy. 19, 29, 34, 36 Those studies sought only to show that their intervention had no detrimental effect on patient outcomes, aiming instead to demonstrate improvements in processes of care.
19,29,36
Risk of Bias and Intervention Intensity No study had a low risk of bias; 7 (23%) had a medium risk of bias, 16 Of the 2 interventions that reduced readmissions, one was of low intensity 36 and the other was of high intensity. 42 An exploratory analysis showed interdisciplinary team care interventions had an inconsistent effect on early readmissions. Team composition interventions tended to increase early readmissions, albeit with important confounding factors in the included studies: weighted risk ratio (RR), 1.341 (95% CI, 1.120-1.607). Team practice interventions did not significantly reduce early readmissions: weighted RR, 0.995 (95% CI, 0.912-1.085) (Figure 2 ). Last, 1 study reported contact with primary health care (ambulatory visits to medical specialists, family physicians, and the emergency department) 43 and 1 reported objective functional measures at 12 months. 37 The interdisciplinary team interventions had no effect on these outcomes.
Mortality Rates
Only 1 of 15 (7%) studies that reported mortality rate showed a significant effect at any time point 23 (Figure 3 ). Mudge et al 23 were the only group, to our knowledge, to describe a sustained increase in allied health care professional resourcing (physiotherapy, occupational therapy, social work, dietetics, and speech therapy) alongside an interdisciplinary structure to make use of those staff. The intervention was rated high intensity. However, the observed reduction in in-hospital mortality did not persist at 6 months. 23 Team practice interventions tended to reduce early mortality, although only 2 studies contributed data: weighted RR, 0.665 (95% CI, 0.449-0.986). Interdisciplinary team composition interventions did not significantly reduce early mortality: weighted RR, 0.925 (95% CI, 0.816-1.049) (Figure 3 ).
Discussion
Studies of interdisciplinary team care interventions on general medical wards most commonly choose length of stay, complications, readmission, or mortality rates as their primary outcome measures. In this setting, we found that most interdisciplinary interventions do not affect these outcomes, although there is some evidence that improvements in interdisciplinary collaboration may reduce complications of care. Significant contemporaneous secular reductions in length of stay are reported, 28 which these interventions did not reduce further. Interdisciplinary interventions confined to the inpatient setting are unlikely to reduce readmissions, the need for institutional care after discharge, or mortality ratesalthough simultaneous investments in staffing and team structures may reduce mortality rates in the short term. Limited reports of success suggest that high-intensity delivery is necessary, but not sufficient, for an intervention to have the desired effect on any of these outcomes.
The included studies took place in a variety of settings, from safety-net hospitals to large academic facilities, and across numerous countries with disparate health care systems. In contrast to many trials, the studies included here had relatively few exclusion criteria. These findings are therefore generally applicable to a broad range of medical inpatients internationally, although the evidence on which they draw is limited in both quantity and quality.
Our results broadly correlate with earlier work evaluating nontechnical interventions. A Cochrane review 46 of RCTs could only label collaborative interprofessional interventions as "promising" rather than "proven." Multidisciplinary team training in obstetrics does not improve clinical outcomes, 47,48 nor did an interdisciplinary safety program for surgical ward teams. 49 Similarly, interventions with the primary aim of promoting a culture of patient safety do not have a clear effect on patient outcomes. 50 The evidence that interdisciplinary interventions can improve patient outcomes appears limited to the operating room and the ICU. [8] [9] [10] [11] Outside these structured units, we may need a more considered approach to the assessment and improvement of interdisciplinary team care. Every medical discipline now requires an updated set of core trial outcomes-a key data set to which each new study should contribute-in addition to its specific findings. 51 Interdisciplinary care in internal medicine may need this set of outcomes more than most; it is striking that both the systems of care, and our favored parameters for evaluating them, have gone unchanged for decades. With relevant outcomes better established, future studies should evaluate how best to implement interdisciplinary team care interventions. Interdisciplinary care is not a panacea; understanding the preconditions for its success (eg, adequate staffing levels or strong leadership support) and whether it potentiates other safety initiatives should be a priority. New interventions should also capitalize on 3 important phenomena. First, interdisciplinary teams become more effective as their members develop personal autonomy to enact recommendations. 61 Second, practical changes that facilitate better teamwork may be more effective than simply investing in teamwork training per se. 5, 27 Third, clinical and managerial engagement are crucial if successful changes are to persist after a study, and authors should describe the implementation model accompanying any intervention alongside its objective evaluation. To our knowledge, this review is the first systematic attempt to assess interventions targeted specifically at the organization of care on general medical wards. Our definition of interdisciplinary team care establishes a meaningful class of intervention. We identified a focused collection of work that is relevant to modern practice. Previous reviews of interdisciplinary interventions brought together distinctly different contexts-for example, internal medicine and orthopedic surgery 61 or psychiatry and the ICU. 62 However, general medical wards face different challenges than other areas of the hospital, including more frequent transitions of care, geographic team dispersion, and heterogeneous patient populations for whom there is no single best pathway for diagnosis or treatment. 5 We believe these differences argue for a specific analysis of general medical wards rather than extrapolating from other clinical departments to this unique setting. Including a range of study designs, as we have done here, facilitates a deeper understanding of context-specific improvement strategies than reviews that rely on RCTs alone. 46,63 Last, our definition of intervention intensity mirrored an updated conceptual framework for understanding implementation fidelity.
64
Nonetheless, the heterogeneous studies described here could be categorized differently. We were unable to search for unpublished trials, precluding assessment of publication bias or selective reporting. Included studies used a variety of different designs; even allowing for this fact, most have severe methodological limitations that constrain the strength of our conclusions. The absence of any studies with a low risk of bias is noteworthy, and we included controlled before-after studies with only 1 intervention or control site, which are particularly prone to confounding. 13 
